Assessment of barriers to bone marrow donation by unrelated African-American potential donors  by Laver, Joseph H et al.
45B B & M T
INTRODUCTION
Since its inception in 1987, the National Marrow Donor
Program (NMDP) has been quite successful in its recruitment
of unrelated potential bone marrow donors [1]. As of Novem-
ber 1999, the NMDP data show that of 3.8 million people in
the registry, 2.1 million (56%) are Caucasian. The number of
registered African Americans is 302,612 (8%), signiﬁcantly
below the percentage of African Americans in the general
population of the United States (12.9%). This relatively low
participation is also exhibited in other areas requiring human
tissue donations, such as blood and solid organs [2,3].
Currently, Caucasian patients with leukemia, lymphoma,
or other transplantable disorders have approximately an 80%
chance of ﬁnding an unrelated bone marrow donor by search-
ing the NMDP registry. In contrast, African-American
patients ﬁnd matches less than 30% of the time. This reﬂects
both the genetic disparities between the different populations
and the relative low numbers of African-American donors.
In 1998, the Medical University of South Carolina
(MUSC), through its Healthy South Carolina Initiative,
launched a major effort targeting an increase in the number
of potential bone marrow donors in the African-American
population. The main objective of this study was to identify
barriers to bone marrow donation as expressed by unrelated
African-American potential donors.
MATERIALS AND METHODS
We surveyed 589 African Americans to determine their
attitudes toward becoming potential bone marrow donors.
The Institutional Review Board–approved survey tool was
adapted from the African American Network of the Medical
University of South Carolina Hollings Cancer Center in
Charleston, South Carolina, and is shown in the Figure.
The questionnaires were distributed to potential donors
in different locations: presentations at churches, community
centers, or schools (37.4%); bone marrow drives (19.9%);
health care facilities (7.1%); work sites (2.2%); and the
South Carolina Health Department (33.4%). Most of the
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ABSTRACT
African Americans have a lower registration rate for becoming potential bone marrow and stem cell donors. The
same attitudes and behaviors are exhibited in regard to solid organ and blood donations, causing a serious under-
representation of the African-American population in the donor pool. In our efforts to increase donor availability for
African Americans through a project funded by the Medical University of South Carolina, we used a survey to deter-
mine the reasons African Americans do not participate as donors for bone marrow. We surveyed 589 African Ameri-
cans, a great majority of whom were women. Our survey identified major barriers to donation to be the lack of
awareness that transplantation can save lives, the cost of donation, and the lack of opportunities to donate. The
most effective interventions in increasing donation have been to provide both educational programs preceding mar-
row drives and the opportunity to donate. Through these efforts, the number of potential African-American donors
has increased from 768 (accrued over a period of 12 years) to 1977 in less than 2 years. We conclude that a minority
recruitment program targeting African-American volunteers for the National Marrow Donor Program (NMDP)
should include an education component addressing the most common barriers before drives.
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presentations preceded a bone marrow drive, whereas the
ones at the Health Department were not connected to any
drive or educational activity. The drives were coordinated
through the American Red Cross, and all of the costs of
testing were covered by a contract from the US Department
of Defense. The vast majority of surveyed individuals were
African American (96%), and their population characteris-
tics are shown in Table 1.
Statistical Analysis
The data responses were either nominal or ordinal
scaled. The statistical analysis consisted of the chi-square
method, with a P value of less than .05 selected as evidence
of statistical signiﬁcance.
RESULTS
Most of the respondents were females (79.4%), and
51.7% had more than 12 years of formal education. People
who volunteered to become donors were often younger and
had received education past high school. Individuals living
alone are less likely to become donors than those individuals
with small children.
Table 2 shows how many African Americans were aware
of the NMDP and the life-saving potential of marrow trans-
plantation. A signiﬁcant number of African Americans were
not aware that there is a higher probability of matching
within the same ethnic or racial group. The majority did not
want to take an active role in recruiting others.
In Table 3, we examined the association between popu-
lation characteristics and the willingness to become a
donor. The data show that individuals who know that bone
marrow transplantation can save lives and that the chances
to find a matched donor within the same racial group are
higher are more than twice as likely to donate. Lack of
opportunity and cost are also major obstacles to bone mar-
row donation. However, respondents who listed cost or lack
of opportunity as reasons for not donating were 1.6 times
(95% confidence interval, 1.3-1.9) more willing to donate
than were those who listed fear of pain or inconvenience.
Removing costs and creating opportunities to donate
within African-American communities contributed signifi-
cantly to the increase in the number of donations. The
length of formal education of the potential donors is also a
factor affecting donations (62% willingness in individuals
with more than 12 years of schooling).
Donor solicitation was more effective in targeted drives
and at speciﬁc educational presentations than at the Health
Department. Responders from work sites, presentations, or
donor sites were 1.5 times (95% conﬁdence interval, 1.2-1.8)
more likely to donate than were those contacted in health
care facilities.
DISCUSSION
Our data indicate that increasing awareness that bone
marrow donation can save lives, especially the lives of other
Table 1. Characteristics of People Surveyed
Characteristic n (%)
Age 
<20 43 (7.9)
20-29 121 (22.4)
30-39 139 (25.7)
40-49 116 (21.4)
50-59 81 (15.0)
60-69 32 (5.9)
≥70 9 (1.7)
Sex
Male 114 (20.6)
Female 440 (79.4)
Education 
<12 years 52 (20.6)
12 years 182 (37.6)
>12 years 250 (51.7)
Ethnicity
African American 529 (96.5)
Other 19 (3.4)
Number in household
1 59 (11.5)
2 121 (23.6)
3 114 (22.2)
≥4 219 (42.7)
Circle or write your answer to the following:
1. Do you know about the National Marrow Donation & Transplantation Program?
Yes No
2. Are you aware that marrow transplantation saves lives?
Yes No
3. Did you know that African Americans are better matches for marrow 
transplantation for other African Americans?
Yes No
4. Check reasons why you have not chosen to register as a marrow donor.
Please circle all that apply.
No opportunity Afraid of pain
Cost of being a donor Not convenient
Other
5. Do you understand what is involved in being a marrow donor?
(What happens if your marrow matches someone on the list)
Yes No
If at a bone marrow drive, please skip the following question.
6. Would you consider becoming a bone marrow donor?
Yes No
Please take a few additional moments to answer the following:
Age_______ Sex:  M____ F____ African American:   Yes    No
Education____________ Place of employment ____________________________
Number of people in houselold__________________________________________
Age of each person in household ________________________________________
Zip code of residence __________________________________________________
Please indicate data collection site
a. Bone marrow drive
b. Presentation
c. Health care facility
d. Tri-county health department
e. Work site
Would you be interested in hosting a marrow registration drive?
Please write your name, address and phone number on the lines below.
Name & Address ______________________________________________________
____________________________________________________________________
Home & Work ______________________________________________________
Figure. African American Marrow Donation Survey Form
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African Americans, may improve the willingness to become
potential stem cell donors. Furthermore, clarifying that cost
and pain are not major issues could remove resistance to
donation. Implementing our educational programs targeting
these barriers and providing opportunities for donation has
resulted in a signiﬁcant increase in the potential donor pool.
However, due to potential biases, our study may not reﬂect
the attitude of the whole African-American population
toward donation; for instance, most of the surveyed individ-
uals were females and had participated in marrow drives or
educational sessions. At the beginning of this initiative in
May 1998, there were 768 African-American potential
donors, who were recruited over a 12-year period in the tri-
county area surrounding Charleston, South Carolina. In
May 2000, there were 1977 potential donors (an approxi-
mate 160% increase). During that period, none of the
potential donors were asked to donate bone marrow; there-
fore, we could not test their actual willingness to donate.
The NMDP has recently realized that donor retention can
be improved, and it intends to shift some of its emphasis
from donor recruitment to donor retention. A recent study
that investigated different attrition factors did not ﬁnd race
to be associated with donor retention [4].
Other researchers observed resistance of African Ameri-
cans to organ and blood donations. Callender [5] found that
African Americans became organ donors infrequently because
of (a) lack of awareness about transplantation; (b) religious
myths and misperceptions (superstitions); (c) distrust of
the medical community; (d) fear of premature death; and
(e) racism (preferring to give only to other African Ameri-
cans). After participation in group educational sessions that
provided dialogue addressing the need for donation, many
interviewees were willing to sign organ donor cards. These
investigators concluded that face-to-face dialogue was the
most likely method of reestablishing trust and confidence
among physicians, hospitals, and potential African-American
donors. Other studies supported these conclusions and found
that discussion groups had a dual effect of inﬂuencing both
the members within the group and people outside the tar-
geted group [3]; participants were more willing to discuss the
issues with their family and friends, thus inﬂuencing other
members of the community [6-8].
The current results with matched unrelated marrow
transplant show that many fatal disorders in African Ameri-
cans can be cured by transplantation [9-12]. One reason for
the low matching rate for African Americans is the different
prevalence of HLA antigens and haplotypes between Cau-
casians and African Americans, which affects the chances of
ﬁnding a match in the overall pool; for instance, the most
common haplotype in Caucasians is Al, B8, DR3, whereas in
African Americans it is A30, B42, DR3 [13,14]. Also, the rela-
tive low absolute number of African-American donors in the
NMDP registry may contribute to the low rate of matches;
55% Caucasians versus 8% African Americans results in an
80% versus 30% probability of matches, respectively. Thus,
theoretically, increasing the African-American donor pool by
2.7-fold to about 800,000 donors would be one solution.
However, the genetic disparities within the African-American
population may play a role in the difﬁculties of identifying a
match. Therefore, targeting minority populations can
increase the chances of ﬁnding patient/donor matches within
the same racial or ethnic group.
In conclusion, our study demonstrates that an educa-
tion program targeting African Americans can overcome
some of the barriers to bone marrow donation. Validating
this observation on a larger scale in different areas of the
United States is needed.
Table 2. Knowledge and Attitudes of People Surveyed
Characteristic n (%)
Aware of the NMDP 
Yes 301 (51.7)
No 281 (48.3)
Aware that transplantation saves lives
Yes 539 (92.0)
No 47 (8.0)
Aware that African Americans are best 
matches for African Americans
Yes 348 (59.6)
No 236 (40.4)
Would the respondent become a donor
Yes 203 (51.0)
No 195 (49.0)
Willing to host a registration drive
Yes 79 (13.4)
No 510 (86.6)
Table 3. Population Characteristics and Respondents’ Willingness to
Become Donors*
Percent Willing
Characteristic to be a Donor P
Aware of the NMDP 
Yes 52.7 .57
No 49.8
Aware that transplantation saves lives
Yes 53.5 .001
No 23.5
Aware that African Americans are best 
matches for African Americans
Yes 56.1 .02
No 44.2
Data collection site 
Drive, presentation, work 60.0 .001
Health care facility or Health Department 40.4
Reason for not being a donor
No opportunity 69.0 .001
Cost 76.9
Afraid of pain 36.3
Not convenient 30.8
Other 53.2
Education 
<12 years 46.3 .006
12 years 43.8
>12 years 61.8
*There was no association between total number living in the house-
hold (P = .30) nor age of oldest person in the household (P = .48) and the
respondent’s willingness to become a bone marrow donor. Respondents
from households with members >30 years old were more likely to become
donors than were respondents from households composed of older family
members. NMDP indicates National Marrow Donor Program.
J.H. Laver et al.
48
REFERENCES
1. Chance of a Lifetime: Questions and Answers About Unrelated Marrow
Transplants. National Marrow Donor Program. 1998.
2. Bayton JA, Jennings PS, Callender CO. The role of blacks in
blood donation and the organ and tissue transplantation process.
Transplant Proc. 1989;21:1408-1410.
3. Callender CO, Bey AS, Miles PV, et al. A national minority
organ/tissue transplant education program: the first step in the
evolution of a national minority strategy and minority transplant
equity in the USA. Transplant Proc. 1995;27:1441-1443.
4. Switzer GE, Dew MA, Stukas AA, Goycoolea JM, Hegland
J, Simmons RG. Factors associated with attrition from a
national bone marrow registry. Bone Marrow Transplant. 1999;
24:313-319.
5. Callender CO. The results of transplantation in blacks: just the
tip of the iceberg. Transplant Proc. 1989;21:3407-3410.
6. Townsend ME, Rovelli MA, Schweizer RT. Value of discussion
groups in educating blacks about organ donation and transplanta-
tion. Transplant Proc. 1990;22:324-325.
7. Creecy RF, Wright R. Correlates of willingness to consider organ
donation among blacks. Soc Sci Med. 1990;31:1229-1231.
8. Callendar CO, Hall LE, Yeager CL, et al. Organ donation and
blacks: a critical frontier. N Engl J Med. 1991;325:442-444.
9. Yancey AK, Coppo P, Kawanishi Y. Progress in availability of
donors of color: the National Marrow Donor Program. Trans-
plant Proc. 1997;29:3760-3765.
10. Szydlo R, Goldman JM, Klein JP, et al. Results of allogeneic bone
marrow transplants for leukemia using donors other than HLA-
identical siblings. J Clin Oncol. 1997;15:1767-1777.
11. Keman NA, Bartsch G, Ash RC, et al. Analysis of 462 transplanta-
tions from unrelated donors facilitated by the National Marrow
Donor Program. N Engl J Med. 1993;328:593-602.
12. Summary Slides 2000: Report on the state of the art in blood and
marrow transplantation. International Bone Marrow Transplant
Registry Autologous Blood & Marrow Transplant Registry Newsletter.
2000;7:3-10.
13. Beatty PG, Mori M, Milford E. Impact of racial genetic polymor-
phism on the probability of finding an HLA-matched donor.
Transplantation. 1995;60:778-783.
14. Mori M, Beatty PG, Graves M, et al. HLA gene and haplotype fre-
quencies in the North American population: the National Marrow
Donor Program Donor Registry. Transplantation. 1997;64:1017-1027.
